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Pigmented melanoma cells and cultured melanocytes 
express a differentiation-related glycoprotein desig-
nated as pigmentation-associated antigen (P AA) of Mr 
70,000-80,000. As described previously, PAA was ini-
tially defined by reactivity with antibodies in the serum 
of a patient with melanoma. Here we describe the pro-
duction and characterization of a mouse monoclonal an-
tibody to P AA. This antibody (T A99, an IgG2.,) was 
shown by sequential immunoprecipitation experiments 
to react with the same component as the human anti-
body. Ab T A99 immunoprecipitated P AA from lysates 
of cells radiolabeled with ['15S]methionine, ["H]glucosa-
mine, ['1H]fucose, and ['3H]mannose as well as 1251. Using 
Ab TA99, the distribution of PAA was examined in 
frozen sections of 19 normal tissues and quantitatively 
in 68 tissue culture cell lines. In frozen sections, only 
melanin-containing cells were positive, including epi-
thelial cells in the basal layer of the epidermis, in which 
pigment originates from melanocytes by transfer of mel-
anosomes, and pigmented cells of the eye. In tissue cul-
ture cell lines, only pigmented melanoma cells were 
positive. P AA is an intracellular antigen, with a distri-
bution very similar to that of melanosomes. This evi-
dence confirms the close association of P AA with mela-
nin production, and suggests that P AA may be a mela-
nosome component. P AA was shown to be different from 
tyrosinase, the enzyme involved in melanin synthesis, 
but it was found to be identical to the previously recog-
nized glycoprotein, gp75, characteristic of pigmented 
melanomas and melanocytes. 
Pigmentation-associated antigen (PAA) was identified pre-
viously by this laborato ry by precipitating antibodies present 
in sera from a melanoma patient [1]. The antibodies reacted 
with autologous tumor cells and also with other pigmented 
melanoma cells and with normal melanocytes, but did not react 
with nonpigmented melanomas or other types of malignant or 
normal cells. This might represent an example of tumor-in-
duced autoantibodies, although simi lar antibodies were not 
detected in sera from other melanoma patients. Independent 
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of such a relationship to cancer, PAA is of interest as a 
differentiation antigen. In this paper we describe t he production 
of a mouse monoclonal antibody to PAA, and the use of th is 
antibody to examine more extensively t he distribution and 
biochemical characteristics of PAA. 
MATERIALS AND METHODS 
Cell Lines and Tissues 
The tumor cell lines employed are listed in Table l, and were cultured 
as described [1] . Mouse myeloma NS-1 cells were maintai ned as de -
scribed [2]. Normal huma n tissues for immunoperoxidase studies were 
frozen in liquid nitrogen and kept at -70"C. 
Sera 
Characterist ics of sera from patient AU have been described [1]. 
Mice were immunized with cell lines by in traperitoneal injection of 
approximately 107 ce lls, which had been scraped from tissue cul tu re 
f1asks and washed 2 t imes wit h Dulbecco's phosphate-buffe red saline 
(DPBS, GlBCO, Grand Island, New York). Two to four injections were 
given at 2-week intervals. A rabbit ant iserum to purified hamster 
tyrosinase, which cross-reacts with human tyros inase [3], was gener-
ously provided by Dr. R. Halaban (Yale University). Mouse a nt ise ra 
reacting with ty rosinase were obta ined by immunizing mice with solu -
bilized crude mela nosome preparations, which are described below. 
Approximately 0.3 mg of protein containing 10- 20 units of tyrosinase 
activity was emulsified with complete Freund's adjuva nt a nd injected 
s.c. Two months later mice were boosted similarly except with incom-
plete Freund's adjuvant. 
Monoclonal Antibody Production 
Spleen cells from a n immunized mouse known to be producing 
antibodies to PAA were fused with NS-1 cells with polyethylene glycol 
as described [4]. After the fusion, cells were plated into 20 24-well 
Costar 3424 plates (Costar, Cambridge, Massachusetts) a nd cul ture 
supernatants were screened for a nt i-PAA antibodies by immunopre-
cipitation as described below. Clon ing was performed by limiting dilu-
t ion in 96-well Costar 3596 plates. Hybridomas were subsequent ly 
grown in nu/ nu mice and serum obta ined as described previously (4]. 
Radiolabeling 
125!- labeling of detergent-solubilized cell extracts has been described 
I 1]. Metabolic labeling with [35S jmethionine [5] or [3H] glucosamine (6] 
and concanavalin A (Con A)-Sepharose fractionation of labeled ex-
tracts [2], have bee n described. For labeling with (3H]tyrosine, cells 
were incubated for 16 h with 0.5 mCi [3H]tyrosine (54.6 C-i/ mmol, New 
England Nuclear, Boston, Massachusetts) in tyrosine-free medium 
supplemented wi t h 5% dialyzed feta l calf serum (FCS). 
I mmun.oprecipitation 
lmmunoprecipi tation of 1251-labeled samples was carried out as de-
scribed I 1]. lmmunoprecipitation of metabolica lly labeled samples was 
similar and has been described [2]. Gels wi t h 1251-labeled samples were 
dried and exposed to Kodak XAR film at -70"C, using an in tens ifying 
screen (Dupont Lightning Plus). Gels with metabolically labeled sa m-
ples were processed for fluorography [6]. Two-dimensional gel electro-
phoresis was performed following O'Farrell and O'Farrell [7]. 
For sequential immunoprecipitation , the first precipitation was as 
described except that pelleted Staphylococcus aureu.s (SA) was mixed 
with the sample, to avoid dilution . After centrifugation, pellets were 
discarded, and the supernatant was incubated with t he second mouse 
antibody and rabbit. ant imouse lgG. After 4 h, SA was added, and 
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TABLE I. Distribution of pigment-associated antigen in ti.5sLLe culture cell lines" 
Pos iti ve 
Melanomas 
SK-MEL- 21 (0.015 11 ll 
SK- MEL-2:l (0.06 11 ll 
S I<-MEL-:30 (0.06 11 !) 
G (0.25 11l l 
SK- MEL-28 (0.9 11 ll 
SK- MEL - 11 3 (0.9 11 ll 
Melanomas 
SK-MEL-13 
SK-MEL-26 
SK-MEL-37 
SK-MEL-131 
SK-MEL- 157 
SK-MEL-174 
Astroc.1::tomas 
SK-MG-1 
SK-MG-3 
SK-MG-4 
SK-MG-7 
SK- MG-9 
SK-MG-16 
SK-MG-17 
U251 MG 
U373 MG 
T98 
Neuroblastomas 
SK-N-BE (2) 
LA -N- IS 
SH -SY-5Y 
Negative 
Renal 
ca rCinOmas 
S K-RC-4 
SK-RC-6 
SK-RC-9 
SK-RC-17 
SK-RC-29 
S K-RC-37 
SK-RC-38 
SK-RC-44 
SK-RC-4 5 
Cak i-1 
Colon 
carcuwmas 
SW48 
SW280 
SW403 
SW620 
SW1083 
SW11 16 
SW1222 
SW141 7 
SK-C0-1 
Co lo 316 
SK-C0-10 
Leukem ias and 
lymphomas 
Raji 
Daudi 
CCRF-CEM 
SK-DHL-2 
Ball-1 
CCRF- HSB-2 
K562 
HL-60 
NALM- 16 
NALL-1 
Other 
carcin omas 
MKN (gastric) 
CAP AN -1 (pancreas) 
Calu-1 (lung) 
SK- LC-6 (lung) 
SK-LC-13 (lung) 
486-P (bladder) 
T 24 (bladder) 
VM- CUB-1 (bladder) 
AIAb (breast) 
MCF-7 (breast) 
CA MA (breast) 
GCC-SV (c) (chorioca rci noma) 
Ab TA99 (50 111 of" a 1:128 di lution of" tissue cu lture supernata nt) and 1251-labeled SK-MEL-23 extract (105 "p rotein" cpm) were mixed with 
solubilized ex tracts from the ce ll s listed. The maximum amount tested was equivalent to 30 11 1 of packed cells. After a 3 h incubation , SA was 
added, immunoprecipitation performed, and samples analyzed by PAGE. T he presence of PAA was indicated by inhibition of precipitation of 
t. he 1251-PAA band see n in autoradiograp hs of gels. For positive ce ll lines, a t itration of t he ce ll extract was performed; the amou nt listed is t he 
packed ce ll equi va lent volume required to inhibi t precipitation by 90%, as estimated by t he in tensity of the 1251-PAA band . 
subsequent p rocedu res were as described above. For inhibition of im -
mun oprecipitat.ion , ce lls to be tested were sc raped from 75-cm2 fl asks, 
was hed 3 t imes with phosphate-buffered saline (PBS), pelleted, and 
extracted wit h 4 pellet volumes of lys is buffer a~ described above. 
Extracts were eithe r used immediately or frozen at -20"C. Extracts 
were incubated overnight at 4"C with 0.5 ml of diluted hybr idoma 
supernatant. SA-prec lea red '" l-laheled samples (10" cpm), of a Con A 
eluate fract ion from SK -MEL-23, were added and t he mixture was 
incubated for 1 h. Rabbit antimouse IgG (0.015 ml) was added, and 
after 2 h 0.015 ml SA suspe ns ion was added, and processed as described 
above. A solubilized membra ne fracti on of SK-MEL-23 was prepa red 
as described 12 1. 
0crolol{ic Assays of Cell Lin es and Tissues 
Cell Jines were grown in Falcon 3034 microtest plates. The roseLting 
assay for ce ll surface antigens has been describedl2]. To detect mtra-
cellul ar antigens, plates were washed 3 Limes with DPBS a nd fi xed for 
fi min with methanol:acetone, 1:1 at -20"C. Plates we re then incubated 
for 5 min with PBS containing 5% FCS. Antibody (0.01 ml) was added 
to eac h we ll , and incubated for 1 h at room temperature. P lates were 
washed 3 times wi t h PBS, 5% FCS, and well s were incubated for I h 
with 0.01 ml of fluorescei n-conjugated goat antimouse Jg (Cappel) at a 
I :fiO dilution. Obse rvatio n was with a Leitz Ort hop la n microscope, 
usi n ~ a 100-W mercury lamp and fil te r cube 12. To improve resolut ion 
for photographs, cells were plated on multispot microscope slides 
(Rain in Instruments, Ridge field, New ,Jersey). Tissue sections were 
stained by immunoperoxidase, us ing 0.005 nm cryostat sections, as 
described previously 12 ], afte r fixation with buffered formaldehyde 
IBJ. Me la nocytes in skin sect ions were identified by incubatio n with 
0. 1% L·dopa in 0.1 M NaPO, buffer, pH 7.4 , for 3 h at 37"C, afte r 
form aldehyde fix ation 19]. 
M elanosom.e Preparation and Assays for Tyrosinase and M elanin 
An enriched preparation of melanosomes was obtained from spent 
medium of cultures of a highly pi gmented melanoma cell line (SK-
MEL-173) . Afte r disca rding a low-speed pellet (10 min , 600 g), mela-
nosomes were pelleted by centrifugation at 100,000 g for 30 min . The 
enrichment of melanosomes in t hese sa mples was con firm ed by electron 
microscopy. The melansome preparations were extracted with 0.1 % 
deoxycholate, 0.1 M T ris- HCI, pH 7.4, 1 mM penylmethylsulfonyl 
fl uo ride (PMSF) and 20 U/ml Aprotinin (Sigma). Insoluble material 
was removed by cent ri fugation (100,000 g for 30 min) and the extract 
was assayed for tyrosi nase activity. 
Enzyme activity was determ ined by a modification of t he t ri t iated 
H20-release assay desc ribed by Pomerantz and Li [10]. Samples were 
incubated with 0.15 ml reaction mixture containing 1 mM L- tyrosine, 
0.1 mM L-dopa, 1.25 11Ci [3,5-"H] tyrosine, 0.1 mg/ml gelatin, 0.1 M Na 
phosphate pH 7.3. After 20 min at 3TC, the reaction was terminated 
by transferring tubes to ice followed by addi tion of 0.8 ml of 0.1 N HCI 
and 200 mg charcoa l. Tubes were a llowed to stand at room temperature 
for 1.5 h with occasional mixing, t hen centr ifuged at 1000 rpm for 10 
min, and 0.10 ml of the supernatant was counted in 10 ml Liquisc int 
(National Diagnostics, Somervi lle, New Jersey). Radioactivity in neg-
ative control tubes conta ining buffer was subt racted from sample 
counts. We defined one unit of enzyme act ivi ty as t he amou nt required 
to generate 10,000 specific cpm. To detect antibodies to tyrosinase, a 
solubili zed melanosome extract conta ining a known amount of enzyme 
activity was incubated wi th varying amounts of mouse or rabbit serum 
or antibody (Ab) TA99 plus 0.015 ml of rabbit antiserum to mouse IgG 
(Cappel). After overnight incubation at 4 "C, 0.015 ml packed SA was 
added in 0.015 ml, incubated 1 h at 4 "C, and centrifuged at 600 g for 
10 min . Res idual enzyme activity in t he supernatants as well as im-
munoprecipitated enzyme activi ty in the pellets were assayed. 
RESULTS 
Production of a M onoclonal Antibody to PAA 
In preliminary experiments we tested sera from mice immu-
nized with whole cells of a darkly pigmented melanoma (SK-
MEL-23) for immunoprecipitating activity after absorption of 
such antisera with cells of a nonpigmented melanoma (SK-
MEL-37). Remarkably, t he sera were essentially specific for 
PAA (Fig 1). Such reactivity was observed consistently in sera 
from mice immunized wit h several different pigmented mela-
noma cell lines (SK-MEL-21, -23, and -113), and was not seen 
in se ra from mice immunized with nonpigmented melanomas 
or carcinomas. 
The identity of the component precipitated with PAA, which 
is defined by prec ipitation by the human serum AU, was 
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established in several ways. The M, 70,000 component was 
precipitated by the absorbed mouse antisera only from pig-
mented melanoma cell lines. Sequential immunoprecipitation 
experiments demonstrated that P AA was precipitated by the 
absorbed mouse antisera, since preclearing antigen prepara-
tions with t he mouse antisera removed the antigen recognized 
by human serum AU (not shown, but see Fig 2 for a similar 
experiment with TA99). The absorbed mouse sera precipitated 
a much stronger band than AU serum, using our usual 1251-
labeled extract. It also precipitated a similar component after 
labeling cells with [3''S]methionine (Fig 1), which is not seen 
wit h AU serum presumably because the band is too faint to be 
apparent above the background. 
Based on these results, we decided to try to select PAA-
specific monoclonal antibodies from a fusion using a mouse 
imm unized with whole SK-MEL-23 cells. Supernatants from 
wells containing visible colonies were screened by immunopre-
cipitation of 1251-labeled extracts from SK-MEL-23 and 
SK-MEL-37, a nonpigmented melanoma. Supernatants precip-
itating significantly more counts from SK-MEL-23 t han from 
SK-MEL-37 were subsequently retested and the immunopre-
cipitates analyzed by polyacrylamide gel electrophoresis 
(PAGE). Three supernatants of 293 tested precipitated a com-
ponent of M, 70,000 from SK-MEL-23 but not from SK-MEL-
- 70 
2 3 4 5 6 7 
FIG 1. PAA is a dominant antigen recognized in mice immunized 
with pigmented melanoma ce ll Jines. Autoradiogram or immunoprec ip · 
ita tes obtained with SJ<-MEL-23 labeled with either 12''1 (lanes 1- 4, 1-
day exposure) or I'"'S jmethi onine (lan es 5- 7, 2- month exposu re) ana-
lyzed by acrylamide gel electrophoresis. Lane I , 3 pi AU serum . Lanes 
2 and 5; 1.5 pi normal mouse serum. Lanes 3 and 6; 1.5 pi mouse 
antiserum to whole SK-MEL-23. Lanes 4 and 7, Same antiserum 
absorbed with the nonpigmented melanoma SK-MEL-37 (a 1:10 dilu -
tion of serum was absorbed with an equal volume of packed ce lls). 
-70 
2 3 4 
F I G 2. Ab TA99 precipitates PAA. Autoradiogram or immunopre-
cipitates obtained with an 12"1-labeled extract from SJ<-MEL-23 cells, 
analyzed by acrylamide gel electrophoresis. Lanes 1 and 2 were pre-
cleared with 0.1 pi Ab MD144 , a control IgG; Lanes 3 a.nd 4 were 
precleared with 0.1 pi Ab TA99. Immune precipitations were with 3 pi 
normal human serum (lanes 1 and 3) or 3 11! AU serum (lanes 2 and 
4) . PAA, identified by precipitation with AU serum was totally removed 
by Ab TA99. Five-day exposure. 
37 cell extracts. After cloning, only one hybridoma continued 
to produce a specific antibody, TA99, an lgG2n· Ab TA99 is an 
extremely potent precipitating antibody since strong bands, 
seen after a 5-day film exposure, were precipitated by 100 nl of 
hybridoma tissue culture supernatant or by 0.5 nl of serum 
from nude mice bearing the hybridoma. 
The TA99 antigen was shown to be identical to PAA recog-
nized by human serum AU by sequential immunoprecipitation. 
Ab TA99 completely removed from 12"1-labeled SK-MEL-23 
extracts the molecules precipitable by AU serum. Preclearing 
with an unrelated mouse monoclonal antibody of the same 
subclass had no effect on the immunoprecipitation of PAA by 
AU serum (Fig 2). AU serum is relatively weak in precipitation 
and does not effectively remove its own antigen in sequential 
precipitation experiments, so the reverse sequential precipita-
tion could not be done . It is therefore possible that AU se rum 
reacts with only a fraction of molecules precipitated by Ab 
T A99. The data described and other data presented below 
strongly indicate that the T A99 antigen is identical to P AA, 
and we refer to it as P AA in the remainder of this publication. 
Distribution. of PAA 
The distribution of P AA in cell lines of various types and in 
frozen sections of normal tissues was investigated. Previous 
data with human serum AU indicated that PAA expression was 
correlated with pigmentation of cell lines [1]. Tissue sections 
could not be examined with AU serum due to the presence of 
many other antibodies in the serum. 
Using sensitive rosetting assays designed to detect cell sur-
face antigens, Ab TA99 did not react with cultured SK-MEL-
23 cells. We conclude that, as was suggested by our previous 
studies [1], PAA is not located on the cell surface. Immunoflu-
orescent staining of pigmented melanoma cells, fixed with 
methanol:acetone, 1:1, showed reactivity of Ab TA99 with 
intracellular components having a perinuclear localization (Fig 
3). No reactivity was observed with nonpigmented melanoma 
cells or non melanoma cells. The distribution of P AA within 
the cell was similar to the distribution of melanosomes, with 
the exception that very darkly pigmented areas were nonflu-
orescent; we hypothesize that this is due to light absorption by 
melanin. Areas in which pigment was less dense, but clearly 
seen by visible light, were brightly stained by immunofluores-
cence, and areas without evident pigment were a lso sta ined 
(Fig 3). 
In order to screen a large panel of cell lines for reactivity 
with Ab TA99, we developed an assay based on inhibition of 
immunoprecipitation of labeled SK-MEL-23 with unlabeled 
detergent-solubilized cell extracts. Sixty-eight tissue culture 
cell lines, including melanomas, astrocytomas, carcinomas, 
lymphomas, and leukemias were examined. Positive extracts 
were tested at serial 2-fold dilutions to allow an estimate of the 
amount of antigen activity (Table I). Autoradiographs of gels 
from a similar PAA precipitation inhibition assay using AU 
serum were shown previously [1]. Only extracts from pigmented 
melanoma cells inhibited the reactivity of Ab TA99. The rela-
tive amount of antigen in these cells was correlated without 
exception with a visual estimate of t he degree of pigmentation 
of cell pellets . Melanin was not quantitated because four pro-
cedures for melanin quantitation tested [3,11- 13] produced 
only partial solubilization of t he melanin in highly pigmented 
melanomas. 
The intracellular location of PAA was investigated in severa l 
preliminary experiments. A membrane preparation was as ac -
tive as whole cells in the inhibition assay, indicating that most 
or all of P AA is membrane-bound. Melanosome preparations 
were obtained from both disrupted cells and from spent me-
dium. These were active in the inhibit ion assay, both with and 
without detergent solubilization. These data are consistent with 
the possibility that P AA is a melanosome antigen , but tests 
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wit h a more rigo rously purified mela nosome preparation , or 
immunoelectron microscopy, will be required to confirm t his . 
In frozen sections of 19 norm al huma n t issues tested, Ab 
TA99 reacted only wit h melanin -containing ce ll s, namely t he 
basal layer of t he epidermis (F ig 4) a nd t he pigmented cells of 
t he eye, including both t he choroid a nd t he pigmented retinal 
epi t helium . The ubstant ia nigra was a lso examined, but resul ts 
were inconclus ive s ince t he mela nin was so dense t hat super -
imposed perox idase staining would have been difficult to detect. 
Black skin was more darkly stained by Ab TA99 t ha n white 
skin , para lle ling t he dens ity of melanosomes, t hough t he dense 
mela nin in blac k skin pa rt ia lly obscured the immunoperox idase 
sta ining. Other t issues examined t hat were negative for TA99 
incl uded t he t hyroid, testes, kidney, liver, pancreas, colon , 
brai n, spleen, t hymus, ute rus, ova ry, lung, and ly mph node. 
Biochemical Characteristics of PAA 
Ab TA99 immunoprecipitated a M , 70,000 molecule from 
SK-MEL-23 cells metabolically labeled wi t h [:";S]methionine, 
["H) tyros ine, [''H] glucosamine, or ["H]fucose, in addi tion to our 
F1c :"l. CyJoplasmic immu no fl uorescent sta in ing of SK-MEL-2~1 
with Ab TA99. A fi eld illumi nated by either visible light (A) or 
flu orescence (H) is show n. Areas in which melanosomes are concen-
Lra tcd are seen by visible light, and co rrespo nd t.o brightly immunoflu -
orescent areas. lm mu nolluorescence with a control monoclonal anti-
body of the same subclass was negative. 
A B· c 
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standard 11' 1-labeled ce ll ext ract. The M , estimate of P AA 
varied in t he course of our experiments; in earlier experiments 
it was calculated to be 70,000 [1], while in later experiments it 
was calcul ated to be 75,000-80,000. We suspect t hat unknown 
variation in our acrylamide gel composit ion caused t he glyco-
protein PAA to migrate diffe rently relat ive to t he nonglycosy-
lated molecular weight standards bovine a lbumin and phos-
phorylase a [14]. Two-dimensional analysis of immunoprecip-
itated P AA labeled with eac h of 3 isotopes demonstrated an 
isoelectric point in the pH range 5.2-5.6. Our data indicate that 
PAA is a fa irly a bundant molecule in pigmented melanomas. 
In t he Con A-Sepharose eluted fraction of cell ext racts, after 
labeling wi t h 125I, PAA was one of the major spots vis ible in 2-
dimensional PAGE. This was demonstrated by preclearing cell 
extracts wi t h Ab TA99, to selectively remove PAA, before 
applying to t he gel (not shown ). 
Two other markers of pigmented cells , tyrosinase [4,15] and 
gp75 [16], were simila r in many respects to PAA, and we 
determined whether t hey might be ident ical. Ab TA99 had no 
activi ty in an immunoprec ipitating assay designed to detect 
anti tyrosinase ant ibodies (Fig 5). Two ant isera to human ty-
rosinase (see Materials and Methods ) were active as posit ive 
cont rols in t hese assays; they were able to immunoprecipitate 
tyrosinase activi ty whereas TA99 was not. 
Gp75 was ident ified in other studies [16] as a major compo-
nent of extracts of melanoma cell lines labeled wit h eHJ 
glucosamine a nd its qua nt ity was correlated wi th degree of 
pigmentation . To determine whether it was iden t ical to PAA, 
F tc 5. P AA is not tyrosinase. Cell extracts of S K -MEL-173 were 
incubated with serial dilutions of mouse ant ihuman tyrosinase anti· 
serum (e - e ) or Ab TA99 (0- 0) followed by 15 1d rabbi t antimouse 
lgG . Aller pelleting immune complexes with 15 1'1 packed SA, the 
supernatant (A) and the pellet. (B) were assayed for tyrosinase activiiy. 
The ordinate represents "H released from [aHJtyrosi ne. 
F1c 4. Ab TA99 reacts with the basal 
laye r of the epidermis. Photographs of 
5-l' m cryostat sections of no rmal white 
fo reskin stained with (A) hematoxylin, 
(B) immunoperox idase wit h Ab MD144, 
a control lgG, (C) immunoperoxidase 
wi th Ab TA99. 
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FIG . 6. PAA is identical to gp75 . Autoradiogram of 2-dimensional 
gels of ['lHJglucosamine- labeled SK-MEL-23. Cell extracts were pre-
cleared twice with 15 J.tl packed SA coated with 5 Il l rabbit antimouse 
!gG and 0.1 Il l Ab MD\4 4, a control lgG (A) or Ab TA99 (B). After 
70% ethanol precip itat ion, preparations were dissolved in the sample 
buffer fo r isoelectric focusing, which was carried out in the horizonta l 
direction , then sepa rated by SDS-PAGE in the vertical direction on a 
9% acrylam ide gel. Gp75 is the major spot seen in (A) , indicated by the 
arrow; it is specifically removed by Ab TA99. 
we performed prec learing experiments wit h Ab TA99 to remove 
PAA. The remaining supe rnatant was examined by 2-dimen-
sional P AGE, which a llows t he ident itication of gp75. As shown 
in Fig 6, pretreatment with Ab TA99 removed a lmost a ll of t he 
gp75 from t he sample; it was concluded t hat gp75 is identical 
to PAA. 
DISCUSSION 
We have described here a differentiation ant igen character-
istic of pigmented cells and a monoclonal ant ibody, TA99, 
reactive with it . The antigen is of in terest in regard to t he 
bio logy of melanocytes, melanomas, and melanin production. 
In cult ured cells it was detected only in melanomas a nd mel-
a nocytes; in t issue sections it was present in t he basal layer of 
the epidermis and in pigmented cells of t he eye. The degree of 
stain ing with Ab TA99 correlated with t he density of melano-
somes in t he tissue. In t he ep idermis, t he staining of t he ent ire 
basal layer, as shown in Fig 4, suggests t hat epithe lia l cells 
containing melanosomes were stained; melanosomes a lso are 
highly concentrated in the basal layer. Melanocytes are more 
sparse in their distribution, as was confirmed by L-dopa stain -
ing to identify melanocytes in sections from t he same specimen 
(not shown). We suggest that PAA is probably transferred to 
epith e lia l cells together with melanosomes from melanocytes. 
Also, in cul tured cells, t he intracellular distribution of Ab TA99 
reactivity was similar to t he distribution of melanosomes. Con -
firma tion of the melanosomallocalization will, however, require 
immunoelectron microscopy or t he use of more highly purified 
melanosome preparations. 
P AA was identified originally by precipitating a ntibodies in 
sera from a melanoma patient which reacted with autologous 
melanoma cells. Autoantibodies in cancer patients to restricted 
differentiation antigens a re rare [17], and precipitating a nt i-
bodies of t his type a re extremely unusual. To our knowledge, 
t his is t he first case in which a mouse monoclonal an t ibody has 
been produced to an autoa nt igen of this type. The avai lability 
of this ant ibody will facilitate a complete biochemical and 
genetic characterization of the ant igen. PAA is not a tumor-
restricted antigen, since it is present in normal melanocytes [1] 
and other normal pigmented cells as demonstrated in t his study. 
However, it is poss ible that a n immune response to PAA could 
be melanoma-related. 
In order to examine t his question, we have examined sera 
from a la rge number of melanoma patients without, however, 
finding other sera t hat prec ipitate PAA. N inety-six other sera 
were tested ini tially [1] . More recently, we have tested 90 
melanoma sera in a modified immunoprecipitation assay, which 
includes a second antibody, rabbit antih uman lg, so that a nt i-
bodies which do not bind to SA would be detected. We have 
a lso tested 77 sera from patients wit h melanocyte diso rders, 
including vitiligo, halo nevi, B-K mole, and candidiasis. W ith 
one possible exception , no se rum was able to precipitate P AA. 
Autoantibodies or a lloantibodies to mela nocyte differentiation 
ant igens in sera of patients with cancer [18- 21], vit iligo [22], 
or normal individuals [23] have been described by other inves -
t igators but these antigens a ll seem clearly different from PAA. 
It is possible t hat cell-mediated immunity to PAA will be more 
common, and we are current ly purifying PAA to use in such 
studies. Cell -mediated immunity in melanoma patients to me-
lanosome-associated antigens has been reported [24]. 
Although the fu nction of PAA is unclear, it is d istinct from 
melanin and from ty rosinase. We have, however, shown that 
PAA is identical to gp75, a pigmentation -assoc iated glycopro-
tein origi na lly detected in a 2-dimensional electrophoretic 
analysis of melanoma ce lls [ 16]. Our results and p revious data 
regarding gp75 demonstrate that PAA is a major constituent 
of pigmented cells. A study of melanosomal proteins by Kerney 
et a l [24] showed a major component with M , of 70,000 but a 
purified preparation of t his component did not react with Ab 
TA99 (personal communication from Dr. V. Hearing, Nationa l 
Cancer Institute). A M , 75,000 melanoma antigen described by 
Heany-Kieras and Bystryn [25] is not pigmentation-associated, 
so it seems to be different from P AA. In general, b iochemical 
data on mela nosomes are limited but their morphology has 
been well studied [24,26,27]. Since P AA is d istinct from tyro-
sinase, an enzyme of similar molecular weight invo lved in 
melani n synt hesis, we suggest t hat PAA (gp75) may be associ-
ated with t he process of melanization, perhaps being a melan -
osomal structura l protein . 
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